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© Recording system as well as record carrier and recording apparatus for use In the system. 



@ A recording system (1) for recording information 
is revealed. The system comprises a record carrier 
(2) of an inscribable type and a recording apparatus 
^(3). The record carrier is preconditioned with a 
00 control-information pattern which indicates for which 
*J type(s) of information the relevant record carrier is 
^intended. The recording apparatus comprises means 
NO 1 ' 13 ) for determining the type of information pre- 
sented for recording, means (12; 10a, 82, 83) for 
^reading the control information represented by the 
O control-information structure, and control means (11) 
j^for inhibiting recording if the detected information 
Ujdoes not correspond to the control information being 
read. 
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Recording system as well as record carrier and recording apparatus for use in the system. 



The invention relates to a recording system for 
recording information, comprising a record carrier 
of an inscribable type and a recording apparatus 
comprising write means for recording applied in- 
formation on the record carrier. The invention fur- 
ther relates to a record carrier and apparatus for 
use in the system. 

Record carriers on which digitised audio in- 
formation is recorded have been available for a 
considerable time now. Such a record carrier may 
be for example, an optically readable disc, such as 
the "Compact Disc" or a magnetic tape, such as 
the "DAT" cassette tape. The advantage of digitis- 
ed audio information is the extremely high quality. 

Another property of digitised information is that 
it can be copied almost endlessly without any 
" significant loss of quality. 

This last-mentioned property constitutes a sub- 
stantial problem in marketing consumer equipment 
with which digital audio information cannot only be 
played back but can also be recorded. 

Such an apparatus enables the consumer to 
evade copyrights on a large scale by simply copy- 
ing the content of a record carrier with digitised 
audio information. 

Since copying does not entail a loss of quality 
there are hardly any reasons for the consumer to 
purchase a comparatively expensive original which 
is subject to copyright if the original, or a copy 
thereof, is available for copying. This leads to a 
substantial loss of copyright income. 

A system for inhibiting unauthorized copying of 
information, as defined in the opening paragraph, is 
known from GB-A 2.104.701. In the system de- 
scribed therein the control-information pattern is 
recorded on the first part of a magnetic tape. 
Reading this control-information pattern enables the 
information specified by said pattern to be copied. 
Copying such information remains permissible until 
recording is interrupted by actuating the stop but- 
ton. This has the disadvantage that if recording is 
to be resumed it is necessary to rewind the tape to 
the beginning in order to read the control- informa- 
tion pattern again. 

It is an object of the invention to provide 
means to mitigate this drawback. To this end a 
system as defined in the opening paragraph is 
characterized in that the record carrier is provided 
with a preformed or prerecorded servo track, the 
control-information pattern taking the form of a 
preformed or prerecorded track modulation of the 
servo track, in that the recording apparatus com- 
prises means for scanning the servo track, and in 
that the read means include means for detecting 
the track modulation during scanning and for deriv- 



ing the control information from the detected track 
modulation. Thus, the control-information pattern 
can always be read, regardless of the position of 
the write means relative to the record carrier. More- 

5 over, this embodiment enables the control-informa- 
tion to be tested continually during recording, so 
that the system becomes highly tamper-proof. 

An attractive embodiment of the recording sys- 
tem is characterized in that the recording apparatus 

10 comprises at least two input stages for receiving 
the information to be recorded, and in that the test 
means are adapted to detect the type of applied 
information on this basis of the type of input stage 
used. 

is This embodiment utilises the fact that different 

types of information require different input stages, 
so that the type of information applied can be 
derived simply from the input stage which is used. 
A further embodiment of the recording system 

20 is characterized in that the recording apparatus 
comprises at least two input stages for receiving 
information of two different types, and selection 
means for selecting one of the input stages, and in 
that the test means are adapted to determine the 

25 type of applied information on the basis of the 
selected input stage. 

This embodiment- advantageously utilises the 
fact that in a system comprising different input 
stages the type of information applied can be de- 

30 rived simply from the selected input stage. 

An embodiment of the system is characterized 
in that the record carrier is of an erasable type, the 
preconditioning control-information pattern being of 
a non erasable type. Because the control informa- 

35 tion cannot be erased it is virtually impossible to 
alter the record carrier destination. 

The invention is applicable to all kinds of in- 
scribable record carriers. An embodiment suitable 
for recordings on optical or magneto-optical record 

40 carriers is characterized in that the recording ap-. 
paratus comprises an optical scanning device for 
scanning the servo track with a radiation beam for 
the purpose of recording, the read means compris- 
ing a radiation-sensitive detector for detecting the 

45 radiation beam which is modulated by the track 
modulation during scanning. 

A further embodiment of the system is char- 
acterized in that the control information represented 
by the track modulation comprises a position in- 

so formation signal which indicates the position of the 
relevant track portion relative to the beginning of 
the servo track, in that the recording apparatus 
comprises conversion means for converting the 
applied information, prior to recording into a signal 
complying with the CD-standard, the control means 
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being adapted to add subcode information to the 
information to be recorded depending on the 
position-information being read, and the control 
means being adapted to supply the subcode in- 
formation exclusively if the detected type of in- 
formation presented for recording corresponds to 
one of the types indicated by the control informa- 
tion being read. 

Information cannot be recorded if the addition 
of subcodes is inhibited. If the addition of subcodes 
is inhibited it is possible to record a pattern of 
information symbols on the record carrier, but the 
recorded pattern cannot be read because the sub- 
code information is necessary for controlling the 
process of reading information recorded in confor- 
mity with the CD format, so that said information 
may be regarded as not being recorded. 

Obviously it is possible to combine the inhibi- 
tion of adding the subcode information with other 
methods of inhibiting recording, such as for exam- 
ple disabling the input stage and/or the write-signal 
generation. However, deriving the subcode informa- 
tion from the position-information signal being read 
is complex and is generally effected by program- 
mable control means, so that in practice it is very 
difficult to render this protection inoperative by 
technical adaptations, which renders the system 
highly tamper-proof. 

A further embodiment of the system is char- 
acterized in that the control information represented 
by the track modulation comprises position infor- 
mation signals and synchronisation signals, which 
synchronisation signals can be distinguished from 
the position information signals, the type of synch- 
ronisation signal indicating the permissible type(s) 
of information for the relevant record carrier. 

This embodiment enables the types of informa- 
tion which may be recorded to be indicated without 
the position-information signals being affected 
thereby. 

A further embodiment is characterized in that 
the control information represented by the track 
modulation comprises synchronisation signals 
which can be distinguished from the position-in- 
formation signals, the type of synchronisation sig- 
nal indicating the permissible type(s) of information 
for the relevant record carrier. 

This embodiment advantageously utilises the 
fact that there are several signal patterns which 
deviate from a "biphase"modulation pattern. 

Further embodiments and the advantages 
thereof will now be described in detail, by way of 
example, with reference to Figs. 1 to 12, in which 

Figs. 1 and 8 show embodiments of the 
recording system in accordance with the invention, 
Figs. 2 and 10 are flow charts of programs 
performed by a microcomputer incorporated in the 
recording system, 



Fig. 3 shows a record carrier for use in the 
recording system in accordance with the invention, 
Fig. 4a shows a position-information signal 
which has been prerecorded as a track modulation 
5 in a portion of the servo track of the record carrier 
which is intended for recording, 

Fig. 4b illustrates the format of the informa- 
tion represented by the position-information signal, 
Figs. 5, 6 and 7 illustrate different methods 
70 of recording the control information indicating the 
record-carrier designation. 

Fig. 9 illustrates the CD-ROM format, 
Fig. 1 1 shows an example of a demodulation 
circuit used in the system, and 
75 Fig. 12 shows an example of a demodulation 

circuit used in the recording system. 

Fig. 1 shows diagrammatically an embodiment 
of a recording system 1 in accordance with the 

20 invention. The recording system comprises a 
record carrier 2 of an inscribable type, for example 
a magnetic tape or an inscribable optical record 
carrier in the form of a magneto-optical disc. The 
recording system further comprises a recording 

25 apparatus 3 for recording information which can be 
applied via three different input stages 4, 5 and 6. 
The input stage 4 may comprise, for example, an 
analog-to digital converter for sampling an analog 
signal, for example an audio signal, and converting 

30 the samples into n-bit information words. The n-bit 
information words can be applied to an input 8 of a 
processing circuit 9 via a bus 7, for example an l 2 S 
bus. The processing"circuit 9 derives control sig- 
nals for a write head 10 from the applied digital 

35 signal, by means of which write head a pattern of 
detectable marks is recorded on the record carrier 
2, which pattern represents the sequence of n-bit 
information words applied to the input 8. 

The input stage 5 may comprise, for example, 

40 a converter which converts a standard digitised 
audio signal, for example an audio signal in confor- 
mity with the "digital audio interface format", into a 
sequence of n-bit information words each repre- 
senting an audio sample. The n-bit information 

45 words obtained by means of the input stage 5 are 
also applied to the input 8 of the processing circuit 
9 via the bus 7. This input stage 5 may comprise, 
for example, an integrated circuit which is mar- 
keted by Sony under the type number Cx 23053. 

so The input stage 6 may comprise, for example, 

a circuit which converts a sequence of information 
words, for example computer data, into a format 
suitable for storage, for example the standard CD- 
ROM format. Such a circuit arranges the applied 

55 information words in n-bit data blocks, to which 
additional information words in the form of synch- 
ronisation words, .a header, and additional informa- 
tion words for error correction are added. The 
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sequence of n-bit information words obtained by 
means of the input stage 6 can be applied to the 
input 8 of the processing circuit 9 via the bus 7. 

For controlling the recording proces the record- 
ing apparatus 3 comprises a control circuit, for 
example a microcomputer 11 of a customary type 
loaded with a suitable control program. The micro- 
computer 11 comprises a plurality of control out- 
puts which are coupled to the input stages 4, 5 and 
6, to the processing circuit 3 and to the read/write 
head 11. The microcomputer 11 further comprises 
a keyboard 13 with three keys 14, 15, 16 by means 
of which one of the input stages can be selected. 
The microcomputer 1 1 is further coupled to a read 
circuit 12 for reading the control information, which 
has been prerecorded on the record carrier 2 as a 
control information structure and which indicates 
for which type of information to be recorded the 
relevant record carrier is intended. For example, 
the control information may indicate that the 
record-carrier 

- is intended for recording computer data, or 

- is intended for recording computer data and/or 
information applied in analog form, or 

- is intended for recording both computer data, 
information applied in analog form, and analog in- 
formation applied in digital form, for example 
digitised audio information. 

The microcomputer 1 1 is loaded with a suitable 
program to detect which input stage has been 
selected by means of the keys 14, 15 and 16 and 
to ascertain whether the type of information for 
which the selected input stage -is intended cor- 
responds to the type indicated by the control in- 
formation being read. In the case of correspon- 
dence the selected input stage and the processing 
circuit are activated and the write head 10 is set to 
the write mode, after which recording can be start- 
ed. In the case of non-correspondence recording is 
inhibited because the processing circuit 9 and/or 
the selected stage and/or the write head are not 
activated and/or the recording process is not start- 
ed. 

A flow chart of such a program with which 
these operations can be performed is given in Fig. 
2. In step S1 of the program the selection entered 
via the keyboard 13 is detected. In step S2 the 
control information read by means of the read 
circuit 12 is detected. In step S3 it is ascertained 
whether the detected control information corre- 
sponds to the selected input stage. If this is the 
case, step S3 is followed by step S4, in which the 
selected input stage, the processing circuit 9 and 
the write head 10 are activated, after which record- 
ing is started in step S5. However, if during step 
S3 the control information being read and the se- 
lected input stage are found not to correspond to 
each other S3 is followed by step S1. 
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In this way recording of information of a type 
for which the record carrier 2 is not intended is 
inhibited. 

Thus, the above system enables a user-depen- 
s dent charge to be imposed on record carriers. For 
example, a record carrier on which it is allowed to 
record audio information presented in digital form 
may be subject to a charge in order to compensate 
for the loss of copyrights incurred when, for exam- 

w pie, a Compact Disc or a DAT cassette with digitis- 
ed audio information is copied. 

A record carrier which is intended exclusively 
for the recording of computer data may be exempt- 
ed from the charge. A record carrier for which the 

75 recording of information presented in analog form 
is allowed but for which the recording of higher 
quality digitised audio information is not allowed 
may be subject to a smaller charge than a record 
carrier on which it is allowed to record the higher 

20 quality digitised audio information. 

The above system comprises three different 
input stages, but it will be evident that the invention 
is equally applicable to systems comprising only 
one input stage for recording only one type of 

25 information. 

In the foregoing the type of information to be 
recorded is detected on the basis of the selected 
input stage. However, it is alternatively possible to 
derive the type of information from the information 

30 which is actually applied. However, because of the 
simplicity with which the type of information can be 
detected on the basis of the selected input stage 
this method is to be preferred. 

Fig. 3 shows an example of a disc-shaped 

as record carrier 2 of an inscribable type for use in 
the system in accordance with the invention. Fig. 
3a is a plan view of the record carrier 2. Fig. 3b 
shows a small part of the record carrier 2 in a 
sectional view taken on the line b-b. Figs. 3c and 

40 3e show the portic-ns 22a and 22b of the record 
carrier 2 to a highly enlarged scale. Fig. 3d shows 
the part 22a in a sectional view taken on the line d- 
d. 

The record carrier 2 has a servo track 4, for 
45 example in the form of a preformed groove or 
ridge. The servo track 4 comprises a lead in track 
24a provided with a preconditioning information 
structure comprising a pattern of pits 29 (see Fig. 
3c). The servo track 24 further comprises a portion 
so 24b intended for information recording. For the 
purpose of recording the record carrier 2 is pro- 
vided with a radiation sensitive recording layer 26, 
for example a magneto-optical layer, which is de- 
posited on a transparent substrate 25 and which is 
55 covered with a protective coating 27. The layer 26 
may also consist of a radiation-sensitive material 
other than a magneto-optical material, for example 
a material which when heated by means of radi- 

i 
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ation is subjected to a structural change from an 
amorphous structure to a crystalline structure or 
vice versa . 

The servo track 24 enables a radiation beam 
which is aimed at a record carrier 1 for the purpose 
of recording the information to be positioned ac- 
curately on the servo track 4, in other words the 
position of the radiation beam in a radial direction 
to be controlled, via a servo system which utilises 
the radiation reflected from the record carrier 1. 
The measurement system for measuring the radial 
position of the radiation spot on the record carrier 
may correspond to one of the systems as de- 
scribed in the book "Principles of optical disc sys- 
tems"; Adam Hilger; Bristol and London. 

To determine the position of the track portion 
being scanned relative to the beginning of the 
servo track a position-information signal is recorded 
as a preformed track modulation, for example in 
the form of a sinusoidal undulation of the track as 
shown in Fig. 3e. 

An attractive form of track modulation is that 
where the frequency of the track modulation is 
modulated in conformity with the position informa- 
tion signal. 

Fig. 4 shows an example of a suitable position- 
information signal comprising position-code signals 
32 which alternate with position-synchronisation 
signals 31. Each position-code signal 32 may com- 
prise a "biphase-mark" modulated signal having a 
length of 76 channel bits and representing a 
position-information code of 38 code bits. In the 
case of a "biphase-mark" modulated signal, each 
code bit is represented by two successive channel 
bits. A code bit of a first logic value, in the present 
example "0". is represented by two bits of the 
same logic value. The other logic value ("1") is 
represented by two channel bits of different logic 
value. Moreover, the logic value of the "biphase- 
mark" modulated signal changes after every pair of 
channel bits, so that the maximum number of suc- 
cessive bits of the same logic value is two at the 
most. The position synchronisation signals 31 are 
selected in such a way that they can be distin- 
guished from the position code signals 32. This is 
achieved by selecting the maximum number of 
successive bits of the same logic value in the 
position-synchronisation signals 31 to be three. 

As already stated, the position-information sig- 
nal represents a position information code having a 
length of 38 bits. The 38-bit position-information 
code may comprise a time code which indicates 
the time needed to cover the distance from the 
beginning of the track to the position where the 
position information signal is situated at the nomi- 
nal scanning velocity. Such a position information 
code may comprise, for example, a plurality of 
successive bytes, for example as used in recording 



EFM modulated information on CD audio and CD- 
ROM discs. Fig. 4b shows a position-information 
code similar to the absolute time code used in CD 
audio and CD-ROM and comprising a first portion 

s 33 indicating the time in minutes, a second portion 
34 indicating the time in seconds, a third portion 35 
indicating a subcode frame number, and a fourth 
portion 36 comprising a plurality of parity bits for 
the purpose of error detection. Such a position- 
to information code indicating the position in the servo 
track 24 is attractive if an EFM signal modulated in 
conformity with the CD audio or CD-ROM standard 
is to be recorded. In that case the absolute time 
codes present in the subcode - Q channel are of 

75 the same type as the position information code 
represented by the track modulation. 

In the case of record carriers intended for 
recording EFM signals the control information in- 
dicating the type of information for which the 

20 record carrier is intended can be included simply in 
the table of contents (TOC) recorded in the lead in 
track 24a. For recording this control information 
one of the subcode channels may be used, suit- 
ably the Q channel. This Q channel comprises 98 

25 bits recorded together with the other information in 
each EFM subcode frame. Fig. 5 illustrates the 
format of these 98 Q channel bits. . 
a 2-bit "S0/S1" group 
a 4-bit "CONTROL" group 

30 a 4-bit "ADR" group 
an 8-bit "TNO" group 
an 8-bit "POINT" group 
an 8-bit "MIN" group 
an 8-bit "SEC" group 

35 an 8-bit "FRAME" group 
an 8-bit "ZERO" group 
an 8-bit "PMIN" group 
an 8-bit "PSEC" group 
an 8-bit "P FRAME" group 

40 a 16-bit "CRC ,r group.The "S0/S1" group is used 
for 

synchronisation. The "CONTROL" group is used 
for control purposes. By means of a (hexadecimal) 
code "100" the groups "ADR" and "TNO" in the 

45 track portion 24a indicate that the relevant track 
portion forms part of the lead-in track 24a. The 
group "POINT" characterizes the type of informa- 
tion stored in the groups "MIN", "SEC", "FRAME", 
"ZERO", "PMIN". "PSEC", and "PFRAME". The 

so group "CRC" is used for error detection. By means 
of a unique bit combination, for example "FO" 
(hexadecimal) is possible to indicate that the bits 
in.for example, the group "PMIN" specify the type 
of information for which the relevant record carrier 

55 is intended. 

The type of information for which the record 
carrier 2 is intended can also be indicated by 
means of the waveform of the disc-synchronisation 
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signals 32 in the position information signal. 

Figs. 6a, 6b and 6c represent three different 
position-synchronisation signals (and their inverse 
counterparts), thus enabling three different record 
carriers to be specified. 

Another possibility is illustrated in Fig. 7, in 
which the number of bits used for error detection is 
reduced from 14 to 12, the two bits 70 and 71 
which then become available being used for speci- 
fying the type of information. It will be evident that 
two or more of said methods may be combined to 
specify the type of information. 

Fig. 8 shows an embodiment of the system in 
accordance with the invention, employing the disc- 
shaped record carrier 2 described above. 

In the system shown in Fig. 8 elements cor- 
responding to the elements shown in Fig. 1 bear 
the same reference numerals. The write head 10 
comprises an optical section 10a which generates 
a radiation beam 80 which is focused to form a tiny 
scanning spot on the recording layer 26 in order to 
heat the magneto-optical recording layer 26 to ap- 
proximately the Curie temperature. The write head 
10 further comprises a magnetic section 10b com- 
prising a coil for generating a magnetic field which 
is oriented perpendicularly to the recording layer 
26 and which is modulated in conformity with the 
information to be recorded, in order to produce a 
pattern of magnetic domains corresponding to the 
information in this record carrier 26. The process- 
ing circuit 9 comprises three cascaded sections 9a, 
9b, 9c. The section 9a comprises a standard 
"CIRC" circuit for re-arranging the bits of the bit 
sequence applied to the input 8 in conformity with 
the CD standard. The section 9b comprises a stan- 
dard "EFM" modulation circuit for modulating the 
information supplied by the section 9a, subcode 
information supplied via a bus 89 being added to 
the re-arranged bit sequence obtained from the 
"CIRC" circuit 9a. The section 9c comprises a 
control circuit for controlling the write head 10a, 
10b. The processing circuit 9 and the write head 
10a, 10b are described comprehensively in Nether- 
lands Patent Applications NL 8702451, NL 8700304 
(PHN 12.294 and PHQ 87.044), herewith incor- 
porated by reference. The optical section 10a of 
the write head 10 comprises a radiation sensitive 
detector 81 for detecting the radiation beam 80 
reflected from the recording layer 26. The reflected 
radiation beam is modulated by the track modula- 
tion, so that the radiation sensitive detector gen- 
erates an electric signal modulated in conformity 
with the track modulation. This electric signal is 
applied to a demodulation circuit 82, which derives 
the position-code signals 32 and the synchronisa- 
tion signals 31 from the electric signal. A signal 
which indicates that a synchronisation signal 31 
has been detected is applied to a control circuit 85 
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to control a drive motor 84 for rotating the record 
carrier 2. Controlling is effected in such a way that 
a constant phase relationship is maintained be- 
tween the subcode synchronsiation signals gen- 

s erated by the EFM modulator and the synchronisa- 
tion " signals detected by the detector. The de- 
modulation circuit 82 and the control circuit 85 are 
described comprehensively in Netherlands Patent 
Application NL 8800152 (PHN 12.399), herewith 

10 incorporated by reference. The position-code sig- 
nals 32, which are recovered by the demodulation 
circuit 82, are applied to the microcomputer 1 1 via 
bus 86. These position-code signals 32 indicate the 
position of the servo track 24 being scanned by the 

75 radiation beam by means of an absolute time code 
which corresponds to the absolute time code to be 
recorded, together with the other information, in the 
Q channel of the EFM modulated signal. The 
microcomputer 1 1 is loaded with a program which 

20 ensures that the absolute time codes represented 
by the position-code signals 32 are applied to the 
EFM modulation circuit 9b. The manner in which 
this is effected is described in detail in the afore- 
mentioned Patent Application NL 8800152. 

25 The output signal of the radiation-sensitive de- 

tector 81 is applied not only to the demodulation 
circuit 82 but also to a subcode demodulator 83 of 
a customary type to recover the subcode informa- 
tion recorded, for example, in the lead in track 24a. 

30 The subcode information recovered by means 

of the subcode demodulation circuit 83 is applied 
to the microcomputer 11 via a bus 87. Further, a 
bus 90 connects the microcomputer 1 1 to the input 
stage 6 to supply the absolute time code included 

as in the header of the CD-ROM data blocks. Fig. 9 
by way of illustration gives the format of a CD- 
ROM data block. The CD-ROM data block is di- 
vided into bytes of 8 bits each. The first 12 bytes 
of the block comprise 12 synchronisation bytes. 

40 These are followed by 4 bytes, of which the first 
three bytes represent the address of the block in 
the form of the absolute time code, the last byte 
(MODE) indicating how the user data (USER-DATA) 
are arranged within the block. For MODE 1 the four 

45 address bytes are followed by 2048 bytes of user 
data (USER-DATA), followed by 288 bytes (EDC & 
ECC) transmitted for the purpose of error detection 
and error correction. The input stage 6 arranges 
the incoming user data in conformity with the pre- 

50 scribed CD-ROM format Such an input stage 6 
may comprise, for example, a programmable cir- 
cuit of a type customary for processing the incom- 
ing user data and absolute time codes. 

The system shown in Fig. 8 operates as fol- 

55 lows. After a new record carrier 2 has been loaded 
into the recording apparatus the lead-in track 24a is 
scanned in customary manner by the radiation 
beam 80, the microcomputer 1 1 receiving the sub- 

6 
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code information derived by means of the subcode 
modulator 83. The microcomputer 11 is loaded with 
a program which selects from the incoming sub- 
code information the control information indicating 
the type of information for which the relevant 
record carrier 2 is intended. Fig. 10 gives a flow 
chart of such a program. In step S100 the subcode 
frame is read in, after which in step S101 it is 
ascertained whether the "POINT" group corre- 
sponds to "FO" (hexadecimal). If they do not cor- 
respond, step 101 is again followed by step S100, 
in which a subsequent subcode frame is read in. If 
they correspond the content of the "PMIN" group 
is stored in the microcomputer memory. As soon 
as a write instruction is given, it is ascertained 
whether selection of the selected input stage is 
allowed for the stored "PMIN" group. If this is not 
allowed, the write instruction is not started and if it 
is allowed the write instruction is carried out, the 
microcomputer 11 setting the intensity of the write 
beam 80 to the desired high write level. Moreover, 
the control signal for the magnetic section 10b of 
the head 1 0 is applied to the head 10 via a gate 88 
which is controlled by the microcomputer, and the 
detected input stage, the "CIRC" circuit 9a, and 
the EFM modulator 96 are activated. Moreover, the 
microcomputer 11 applies the absolute time code 
derived from the track modulation to the EFM 
modulator 9b. If recording is not started the said 
operations are not carried out, so that information 
recording is not possible. As already described, the 
type of information for which the record carrier 2 is 
intended can also be indicated by means of the 
waveform of the synchronising signals 31, as is 
shown in Fig. 6. 

Fig. 11 shows an example of the demodulation 
circuit 82 with which the various synchronisation 
signals can be detected. The demodulation circuit 
82 comprises a band-pass filter 110 which trans- 
mits those signal components in the output signal 
of the radiation-sensitive detector 81 which are 
produced by the FM track modulation. 

The demodulation circuit 82 further comprises 
an FM demodulator 111. which recovers the 
position-information signal from the output signal of 
the filter 110. A channel clock regeneration circuit 
112 regenerates the channel clock from the recov- 
ered position-information signal. The position in- 
formation signal is further applied to a comparator 
circuit 113, which converts the position-information 
signal into a binary signal, which is applied to an 8- 
bit shift register 114, which is controlled by the 
channel clock. The parallel outputs of the shift 
register 83 are fed to a synchronisation-signal de- 
tector 115, 116 and 117 to detect whether the bit 
pattern in the shift register corresponds to the 
position synchronisation signals shown in Figs. 6a, 
6b and 6c respectively. The serial output of the 



shift register 114 is connected to a "biphase-mark' 1 
demodulator 118 for recovering the code bits of the 
position-information code - represented by the 
"biphase-mark" modulated position-code signal, 
s The recovered code bits are applied to a shift 
register 119 which has a length corresponding to 
the number of bits (38) of the position-code signal 
and which is clocked at half the channel-clock 
frequency. 

w The shift register 119 comprises a first section 
119a having a length of 14 bits, followed by a 
second section 119b having a length of 24 bits. 

The parallel outputs of the second register sec- 
tion 119b are. applied to a parallel in parallel out 

15 register 121. 

The position-information code is recovered as 
follows: as soon as one of the synchronisation- 
signal detectors 115, 116 and 117 detects that a bit 
pattern corresponding to a position-synchronisation 

20 signal is present in the shift register 114. a detec- 
tion pulse is generated and applied to a pulse- 
delay circuit 123 via an OR gate 122. The circuit 
123 delays the detection pulse by a specific time 
corresponding to the processing time of the 

25 "biphase-mark" modulator, so that at the. instant at 
which the detection pulse appears on the output of 
the delay circuit 123 the entire absolute:.time code 
is present in the second section 119 of the shift 
register 119. The delayed detection pulse on the 

30 output of the circuit 90 is also applied to the load 
input of the register 121, so that the 24 bits repre- 
senting the position information code are loaded 
into the register 121 in response to the delayed 
detection pulse. The position information code 

as loaded into the register 121 becomes available on 
the outputs of the register 121, which are coupled 
to the microcomputer 11 via the bus 86. The out- 
puts of the synchronisation-signal detectors 115, 
116 and 117 can be connected to inputs of the 

40 . microcomputer 11 via signal lines 124, 125 and 
126, so that the microcomputer 11 can detect from 
the signals on the signal line 124, 125 and 126 for 
which type of information the record carrier is in- 
tended. 

45 The circuit shown in Fig. 11 can be adapted 

very simply in such a way that the indication of the 
type of information shown in Fig. 7 can be detected 
by means of the bits 70 and 71 in the position- 
code signals.For this purpose the outputs 1 27 and 

50 1 28 of the shift register 119, which indicate the 
logic values of the bits 70 and 71, must be con- 
nected to a two-bit parallel-in parallel-out register 
129 (see Fig. 12) via the delay circuit 123. The 
output signals of the register 129 may again be 

55 applied to the computer 11 in order to determine 
the type of information which may be recorded on 
the record carrier 2. These two last-mentioned 
methods of indicating the permissible type of in- 



.0342748A1 J_> 



13 



BP 0 342 748 A1 



14 



formation, the information being derived from the 
track modulation of the portion 24b of the servo 
track 24 intended for recording, have the advantage 
that this information is always available, regardless 
of the position of the write head 10 relative to the 
record carrier. 

All three embodiments in which the control 
information about the permissible type of informa- 
tion is recorded in the servo track 24 (lead in track 
24a or the portion 24b) have the advantage that for 
the detection of this type of information they em- 
ploy almost exclusively components already 
present in the write apparatus for other purposes. 
Further, it is to be noted that in principle -the record 
carrier may be provided with the control informa- 
tion in numerous other ways, on condition that 
appropriate detection equipment for detecting this 
information is provided. Moreover the term "record 
carrier" as used herein is to be taken more broad- 
ly, to include also a housing, for example a cas- 
sette, which during recording is loaded into the 
recording apparatus together with the carrier of the 
recording material. Indeed, in accordance with the 
invention it is also possible to provide the control 
information on the housing instead of on the carrier 
of the recording material. 

Moreover, it is to be noted that the various 
methods of providing control information to indicate 
the type of information to be recorded can be used 
separately or in combination/ However, it is ad- 
vantageous to store the control information about 
the permissible type of information in a number of 
different ways, for example in the lead-in track and 
also in the servo track portion intended for record- 
ing. Such a multiple storage of the control informa- 
tion renders the system even more viofation-proof. 



Claims 

1. A recording system for recording informa- 
tion, comprising a record carrier of an inscribable 
type and a recording apparatus comprising write 
means for recording applied information on the 
record carrier, in which the record carrier is 
preconditioned with a control-information pattern 
indicating for which type(s) of information the rel- 
evant record carrier is intended, and the recording 
apparatus comprises means for reading the control 
information represented by the control-information 
pattern, test means for detecting the type of in- 
formation applied, and control means for controlling 
the recording process in such a way that the ap- 
plied information is recorded only if the detected 
type of information corresponds to a type indicated 
by the control information being read, characterized 
in that the record carrier is provided with a prefor- 
med or prerecorded servo track, the control-in- 
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formation pattern taking the form of a preformed or 
prerecorded track modulation of the servo track, in 
that the recording apparatus comprises means for 
scanning the servo track, and in that the read 
5 means include means for detecting the track modu- 
lation during scanning and for deriving the control 
information from the detected track modulation. 

2. A system as claimed in Claim 1, character- 
ized in that the recording apparatus comprises at 

io least one input stage for receiving the information 
to be recorded, and in that the test means are 
adapted to detect the type of applied information 
on the basis of the type of input stage used. 

3. A system as claimed in Claim 2, character- 
75 ized in that the recording apparatus comprises at 

least two input stages for receiving the information 
of two different types, and selection means for 
selecting one of the input stages, and in that the 
test means are adapted to detect the type of: 
20 applied information on the basis of the selected 
input stage. 

4. A system as claimed in Claim 1 to 3, char- 
acterized in that the record carrier is of an erasable 
type, the preconditioning control-information pattern 

25 being of a non-erasable type. 

5. A system as claimed in Claim 1, character- 
ized in that the control information pattern is also 
accommodated in a of the servo-track portion not 
being the servo-track portion intended for recording 

30 the aplied information. 

6. A system as claimed in Claim 1 , character- 
ized in that the recording apparatus comprises an 
optical scanning device for scanning the servo 
track with a radiation beam for the purpose of 

35 recording, the read means including a radiation- 
sensitive detector for detecting the radiation beam 
which is modulated by the track modulation during 
scanning. 

7. A system as claimed in Claim 6, character- 
40 ized in that the control information represented by 

the track modulation comprises a position-informa- 
tion signal which indicates the position of the rel- 
evant track portion relative to the beginning of the 
servo track, in that the recording apparatus com- 

45 prises conversion means for converting the applied 
information, prior to recording, into a signal com- 
plying with the CD standard, the control means 
being adapted to add subcode information to the 
information to be recorded, depending on the posi- 

50 tion information being read, the control means be- 
ing adapted to supply the subcode information 
exclusively if the detected type of information pre- 
sented for recording corresponds to one of the 
types indicated by the control information being 

55 read. 

8. A system as claimed in Claim 6 or 7. char- 
acterized in that the control information represented 
by the track modulation comprises position-infor- 

8 
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mation signals and synchronisation signals, which 
synchronisation signals can be distinguished from 
the position-information signals, the type of synch- 
ronisation signal indicating the permissible type(s) 
of information for the relevant record carrier. 5 

9. A system as claimed in Claim 8, character- 
ized in that the position information signal is 
"biphase-mark" modulated, the synchronisation 
signals having a signal waveform which differs from 

a "biphase-mark" modulation. /o 

10. A system as claimed in Claim 8 or 9, 
characterized in that the track modulation is a ra- 
dial track undulation whose frequency is modulated 
in conformity with the control signal. 

11. A system as claimed in Claim 1, 5 and any ?5 
one of the Claims 6 to 10. characterized in that the 
servo track comprises a lead-in portion in which an 
information signal in conformity with the CD stan- 
dard is recorded as a preformed information pat- 
tern, said control information being included in the 20 
subcode-Q channel. 

12. A record carrier for use in the system as 
claimed in any one of the preceding Claims. 

13. A recording apparatus for use in the sys- 
tem as claimed in any one of the Claims 1 to 11. 25 



30 



35 



40 



45 



50 



55 



9 



BNSDOCID: <EP 0342748A1_I_> 



EP 0 342 748 A1 




1-I-PHN 12571 



BNSDOCID: <EP 0342748A1 J_> 



EP 0 342 748 A1 




2-I-PHN 12571 



BNSDOCID: <EP 0342748A1_I_> 



EP 0 342 748 A1 



8ch.bits 



76 ch. bits 



8 ch.bits 




0-0-1-0-1-1-0- 0-1-0-10 

FIG. 4a 

min 33 sec 34 frame 35 36 



1 1 1 1 1 1 1 


1 1 1 II I I 


II 1 1 1 II 


i ii in i ii i i i i 


- — 8 bit - 


- — 8 bit — - 


- — 8 bit — - 


Kbit— 



FIG.4b 



so, 

SI 


COH 
TROL 


ADR 


THO 


POINT 


MIN 


SEC 


FRAME | ZERO 


PMIN 


PSEC 


P- 
FRAME 


CRC 



FI6.5 



1110 10 0 0 

^Tun — 



31a 



0 0 0 1 0 1 1 1 
31a 



31b 



31b 



FIG. 6a 



1 1 1 0 0 0 1 0 0 0 0 1 1 1 0 1 r-tn 

— t \ n i lft; FI6.DD 



1110 0 10 0 

~~^L_n 

31c 



0 0 0 1 1 0 1 1 



FIG. 6c 

31c 



70 71 



min 


sec 


frame 




CRC 


I I I I I I I 


I I I I I I I 


I I I I I I I 


1 


1 1 1 1 1 1 1 1 1 1 1 


- — 8 bit - 


- — 8 bit — * 


- — 8bit — - 




1* — 12 bit h 



FIG.7 



3-X-PHN 12571 



EP 0 342 748 A1 




4-21-PHN 1 257 1 



BNSDOCID: <EP 0342748A1 J_> 



EP 0 342 748 A1 



CD-ROM FORMAT 




00 00 00 00 


11 11 11 11 


11 11 11 11 


11 11 11 11 


11 11 11 11 


11 11 11 11 


11 11 11 11 


11 11 11 11 


11 11 11 11 


11 11 11 11 


11 11 11 11 


00 00 00 00 


H IN 


SEC 


FRAME 


MODE 




























DATA < 



^ USER DATA 

2048 bytes 
(model) 



> 



EDC & ECC 
288 bytes 
(model) 




FIG. 9 



-119a 119 



118' 









127 


N 128 

\ 


f 



FIG.10 



82 



FIG.12 



-119b 



129 



110 

_L_ 



111 4- 113 
1 



112 



... T 1H 



I 



119a 119b 

1 L 



118 



121 



FIG.11 



125 



1 1 , 






L 




I 




1 1 124. 


— r 








-1-1 



116 



117 



126 



122 



119 



86 



5-X-PHN 12571 



BNSDOCID: <EP 0342748A1_I_> 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 



EP 89 20 1206 



DOCUMENTS CONSIDERED TO BE RELEVAN1 




Page 1 


Category 


Citation of document with indication, where appropriate, 
of relevant passages 


Relevant 
to claim 


CLASSIFICATION OF THE 
APPLICATION ant. CI.4 ) 


D,A 


GB-A-2104701 (J.B.KING) 

* page 1, Hne 57 - line 66 * 

* page 1, line 74 - line 76 * 

* page 2, line 21 - Hne 30 * 

* page 2, 1 1 ne 40 - 1 1 ne 41 * 


4-6, 12, 
13 


G11B20/00 
G11B7/00 
G11B23/28 


* 

A 


r"iikii/cf*u All 
FUNK5CHAU. 

vol. 13, 19 June 1987. MUNCHEN DE 
page 8-9; 

"Funkschau-UmfragetDAT in Deutschland noch 
fcrage n *see page 9,1-h col . .chapter: "Ph1 1 1 ps hat 
noch eln El sen im Feuer"-the end* 


1, 4, 7, 
12, 13 




A 


GB-A-2131000 (SONY CORP. ) 
* the whole document * 


1, 4, 
12, 13 




A 


GB-A-2146149 (SOFTWARE DISTRIBUTION NETWORK 
INC.) 

* the whole document * 


1, 4, 
12, 13 




A 


IBM TECHNICAL DISCLOSURE BULLETIN. 


1, 2, 4, 


TECHNICAL FIELDS 
SEARCHED (Int. Ct.4 ) 




vol. 27, no. 5, October 1984, NEW YORK US 
page 3013 Comerf ord et al . : 

"Method for transferring copyprotected software 
without destroying copy-protection" 
* the whole document * 


12, 13 


G11B 
G06F 




AUDIO. 

vol. 72, no. 4, April 1988, PHILADELPHIA US 

page 16 L.Feldman: 

"Philips' folly" 

* the whole document * 


1-4, 12, 

13 




A 


BE-A-900479 (SMETS) 
* the whole document * 


1, 4, 8, 

13 




A 


FR-A-2535885 (VAULT CORP.) 
* the whole document * 


1, 4, 5, 
8, 13 




The present search report has been drawn up for all claims 







Placfi of search 

THE HAGUE 



Date of completion of the search 

28 JULY 1989 



Examiner 

DAALMANS F.J. 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y ; particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : Intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



BNSDOCID: <EP 0342748A1 J_> 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Application Number 

EP 89 20 1206 
Page 2 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



AUDIO, 

vol, 71, no. 3, "March 1987, PHILADELPHIA US 

page 26 - 30; K.Pohlmann: 

"Minding your P's and Q' s" 

*see page 28,1-h col. J1ne 15-34* 

PATENT ABSTRACTS OF JAPAN 

vol. 11, no. 93 (P-S59)(2540) 24 March 1987, 
L JP-A-61 243974 (SANYO ELECTRIC CO. , LTD. ) 30 
October 1986, 

* see the whole document * 
AUDIO. 

vol. 71, no. 8, August 1987, PHILADELPHIA US 
page 28 - 36; L.Feldman: 
"Unbalancing act" 

*see page 38, right-hand col., line 9-28* 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (Int. CI.4 ) 



1, 6, 7, 
11 



1. 4-7. 
11-13 



1, 7, 
11-13 



TECHNICAL FIELDS 
SEARCHED am. C1.4 ) 



The present search report has been drawn np for all claims 



n«e of search 

THE HAGUE 



Date of completion or the search 

28 JULY 1989 



Examiner 

DAALMANS F.J. 



o 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

V : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : Intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



BNSDOCID: <EP 0342748A1_I_> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



111 BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




FADED TEXT OR DRAWING 



